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ELECTRONIC EQUIPMENT 

TECHNICAL FIELD 

The present invention relates to electronic apparatus such 
as a PDA, a cell phone, and a simpli?ed cell phone (PHS 
(registered trademark)). 

BACKGROUND ART 

As shoWn in FIGS. 4-6, for convenience in carrying, an 
electronic apparatus such as a PDA, a cell phone, or a 
simpli?ed cell phone (PHS (registered trademark)) generally 
employs a structure in Which a ?rst casing 11 incorporating 
a display 14 and a second casing 12 incorporating a key 
board 15 are attached so as to freely rotate to each other by 
a bearing portion 13, and the ?rst casing 11 and the second 
casing 12 can be folded together. When the electronic 
apparatus has a foldable structure, it is necessary that a 
speaker 16 for emitting a ringing sound be provided so as to 
be directed outWard in the state that the ?rst casing 11 and 
the second casing 12 are folded together so that a suf?ciently 
loud ringing sound is emitted outWard even in the state that 
the ?rst casing 11 and the second casing 12 are folded 
together. For example, as shoWn in FIG. 6, the face of the 
?rst casing 11 that is opposite to the face having the display 
14 is formed With a sound emission hole 17 and the speaker 
16 for emitting a ringing sound is provided in the ?rst casing 
11 so as to be opposed to the sound emission hole 17. 

HoWever, in recent years, the thickness of electronic 
apparatus of the above kind has decreased rapidly and the 
display 14 has come to be required to be large. As a result, 
the internal space of the ?rst casing has become very small. 
This raises a problem that the driving of the speaker 16 itself 
is made di?icult and hence satisfactory characteristics can 
not be obtained. 

The present invention has been made in vieW of the above 
problems in the art, and an object of the invention is to 
provide a superior electronic apparatus capable of securing 
satisfactory characteristics all the time even With a simple 
structure. 

DISCLOSURE OF THE INVENTION 

An electronic apparatus according to the present invention 
is con?gured as folloWs A ?rst casing and a second casing 
can be folded together along a bearing portion. The front 
face and the back face of one of the ?rst and second casings 
are formed With respective sound emission holes that are 
opposed to each other. A speaker is provided at a position 
corresponding to the sound emission holes. 

This con?guration provides effects that a sound generated 
by the speaker can be emitted from both of the front side and 
the back side of the body, and that a sound generated by the 
speaker can be heard ef?ciently in both of a state that the 
body is opened and a state that the body is folded. 

Further, the electronic apparatus is con?gured in such a 
manner that the front face of the other of the ?rst and second 
casings is formed With a through hole that is faced to the 
sound emission hole in a state that the ?rst and second 
casings are folded together. 

This con?guration provides the folloWing effect. Even in 
the state that the ?rst and second casings are folded together 
and hence no space exists betWeen the ?rst and second 
casings, the ?rst and second casings communicate With each 
other through the sound emission hole and the through hole 
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2 
that are opposed to each other. Therefore, the speaker is 
driven ef?ciently and a suf?ciently loud sound is emitted 
outWard. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of an electronic apparatus 
according to an embodiment of the present invention; 

FIG. 2 is a perspective vieW of the electronic apparatus 
according to the embodiment of the invention in a state that 
its ?rst and second casings are folded together; 

FIG. 3 is a side sectional vieW of an important part of the 
electronic apparatus according to the embodiment of the 
invention in the state that its ?rst and second casings are 
folded together; 

FIG. 4 is a perspective vieW of a conventional electronic 
apparatus; 

FIG. 5 is a perspective vieW of the conventional electronic 
apparatus in a state that its ?rst and second casings are 
folded together; and 

FIG. 6 is a side sectional vieW of an important part of the 
conventional electronic apparatus in the state that its ?rst 
and second casings are folded together. 

In the draWings, reference numeral 1 denotes a ?rst 
casing; 2, a second casing; 3, a bearing portion; 4, a display; 
5, keys; 6, a sound emission hole; 7, a speaker; 8, a sound 
emission hole; and 9, a through hole. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

An embodiment of the present invention Will be herein 
after described With reference to the draWings. 

FIG. 1 is a perspective vieW of an electronic apparatus 
according to the embodiment of the invention. FIG. 2 is a 
perspective vieW of the same electronic apparatus in a state 
that it is folded. FIG. 3 is a side sectional vieW of an 
important part of the same electronic apparatus in the state 
that it is folded. 
As shoWn in FIGS. 1-3, the electronic apparatus accord 

ing to the embodiment of the invention includes a ?rst casing 
1 in Which a display 4 is provided on the front side thereof 
and a second casing 2 in Which various kinds of keys 5 are 
provided also on the front side thereof. The ?rst casing 1 and 
the second casing 2 are attached so as to freely rotate to each 
other by a bearing portion 3. 
The back face of the ?rst casing 1, that is, the face that is 

located outside in the state of FIG. 2 that the ?rst casing 1 
and the second casing 2 are folded together, is formed With 
a ?rst sound emission hole 6. A speaker 7 for emitting a 
ringing sound, a speech sound, etc. is provided inside the 
?rst casing 1 so as to be opposed to the sound emission hole 
6. Further, the front face of the ?rst casing 1 is formed With 
a sound emission hole 8 that is opposed to the speaker 7, and 
the front face of the second casing 2 is formed With a through 
hole 9 that is opposed to the sound emission hole 8. That is, 
as shoWn in FIG. 3, the sound emission hole 8 and the 
through hole 9 are opposed to each other in the state of FIG. 
2 that the ?rst casing 1 and the second casing 2 are folded 
together. 

Although not shoWn in any draWings, each of the sound 
emission holes 6 and 8 and the through hole 9 is provided 
With, as appropriate, a mesh-like protective ?lm, decorative 
plate, or the like capable of transmitting sound. 
As described above, in the electronic apparatus according 

to the embodiment, the sound emission holes 8 and 6 are 
provided on the front face and the back face of the ?rst 
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casing 1 respectively, and the speaker 7 for emitting a 
ringing sound, a speech sound, etc. is provided at such a 
position as to be opposed to the sound emission holes 8 and 
6. This structure provides the following advantage. Even if 
the internal space of the ?rst casing 1 is made small because 
the ?rst casing 1 is thinned and the display 4 is increased in 
siZe, a sound generated by the speaker 7 can be emitted 
outWard ef?ciently through the sound emission holes 8 and 
6 that are formed on the front side and the back side of the 
?rst casing 1, respectively, and hence good acoustic char 
acteristics can alWays be secured. In particular, this embodi 
ment provides the folloWing advantage. Since the sound 
emission holes 8 and 6 are provided on the front side and the 
back side of the ?rst casing 1, respectively, a sound gener 
ated by the speaker 7 can be heard directly through the sound 
emission holes 8 and 6 in both of the state (of FIG. 1) that 
the ?rst casing 1 and the second casing 2 are opened and the 
state (of FIG. 2) that the ?rst casing 1 and the second casing 
2 are closed. This structure alloWs a user to hear a loud 

sound and hence easily recogniZe the sound. 
The embodiment also provides the folloWing advantage. 

The through hole 9 is formed on the front side of the second 
casing 2 at such a position as to be opposed to the sound 
emission hole 8. Therefore, even in the state (of FIG. 2) that 
the ?rst casing 1 and the second casing 2 are folded together 
and no space exists betWeen the ?rst casing 1 and the second 
casing 2, the inside spaces of the ?rst casing 1 and the 
second casing 2 communicate With each other through the 
sound emission hole 8 and the through hole 9. The space 
behind the speaker 7 is substantially enlarged, so that the 
speaker 7 is driven ef?ciently. At the same time, this leads 
to improvement in the acoustic characteristics of the speaker 
7 and hence serves to secure good acoustic characteristics. 

In this embodiment, the speaker 7 is provided so as to be 
directed to the sound emission hole 6. HoWever, the inven 
tion is not limited to such a con?guration. The speaker 7 may 
be provided so as to be directed to the sound emission hole 
8. Further, although the embodiment is such that the speaker 
7 and the sound emission holes 6 and 8 are provided in the 
?rst casing 1 and the through hole 9 is provided in the second 
casing 2, another structure is possible in Which the speaker 
7 and the sound emission holes 6 and 8 are provided in the 
second casing 2 and the through hole 9 is provided in the ?rst 
casing 1. 

Although the invention has been described in detail by 
referring to the particular embodiment, it is apparent to a 
person skilled in the art that various changes and modi?ca 
tions are possible Without departing the spirit and scope of 
the invention. 

This application is based on Japanese Patent Application 
No. 2002-116250 ?led on Apr. 18, 2002, the disclosure of 
Which is incorporated herein by reference. 

INDUSTRIAL APPLICABILITY 

As described above, the invention provides the advan 
tages that a sound generated by the speaker can be emitted 
from both of the front side and the back side of the body, and 
that even if the body is thinned and the internal space is 
made small, the speaker can be driven e?iciently and a sound 
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4 
generated by the speaker can be heard ef?ciently in both of 
the state that the body is opened and the state that the body 
is folded. 
The invention claimed is: 
1. An electronic apparatus, comprising: 
a ?rst casing and a second casing Which are foldable to 

each other along a bearing portion, 
Wherein a front face and a back face of one of the ?rst 

casing and the second casing are formed With respec 
tive sound emission holes that are aligned With each 
other; and 

Wherein a speaker is provided at a position corresponding 
to the sound emission holes, and further Wherein a front 
face of the other of the ?rst casing and the second 
casing is formed With a through hole that is aligned 
With the sound emission holes in a state that the ?rst 
casing and the second casing are folded together. 

2. The electronic apparatus as set forth in claim 1, further 
comprising a display and a keypad, Wherein the display is 
located on one of the ?rst casing and the second casing and 
the keypad is located on the other of the ?rst casing and the 
second casing. 

3. The electronic apparatus as set forth in claim 2, Wherein 
the sound emission holes and the display are located on the 
same one of the ?rst casing and the second casing. 

4. The electronic apparatus as set forth in claim 2, Wherein 
the through hole and the keypad are located on the same one 
of the ?rst casing and the second casing. 

5. An electronic apparatus, comprising: 
a ?rst casing and a second casing Which are foldable to 

each other along a bearing portion, 
a display Which is located on the ?rst casing; 
a keypad Which is located on the second casing; 
Wherein a front face and a back face of the ?rst casing are 

formed With respective sound emission holes that are 
aligned With each other and are located nearer to the 
bearing portion than the display; and 

Wherein a speaker is provided at a position corresponding 
to the sound emission holes. 

6. The electronic apparatus as set forth in claim 5, Wherein 
a front face of the second casing is formed With a through 
hole that is opposed to the sound emission holes in a state 
that the ?rst casing and the second casing are folded 
together. 

7. An electronic apparatus, comprising: 
a ?rst casing and a second casing Which are foldable to 

each other along a bearing portion, 
a display Which is located on the ?rst casing; 
a keypad Which is located on the second casing; 
Wherein a front face and a back face of the second casing 

are formed With respective sound emission holes that 
are aligned With each other; and 

Wherein a speaker is provided at a position corresponding 
to the sound emission holes. 

8. The electronic apparatus as set forth in claim 7, Wherein 
a front face of the ?rst casing is formed With a through hole 
that is opposed to the sound emission holes in a state that the 
?rst casing and the second casing are folded together. 

* * * * * 


